The terms of trade have an especially marked impact on the economies of developing countries. Some researchers suggest that terms of trade fluctuations are twice as large in developing countries as in developed countries. This movement in their terms of trade is a key determinant of macroeconomic performance and has an important impact on real national income resulting in terms of trade shocks. But African countries have not responded appropriately to these shocks hence this study was carried out to compare the impacts of the application of policy adjustments to terms of trade shocks among selected African countries, and to assess the extent to which these countries respond to the shocks. The study decomposed and estimated critical performance measures of the economic impacts of these adjustments to terms of trade shocks in these countries for the period 1970-2009 into quantifiable economic indicators namely: changes in import intensity, economic compression, export promotion and external debts. The application of the McCathy, Neary and Zanalda (1994) method confirms that adverse terms of trade shocks are not only high in Africa but that policy indicators refuse to adjust appropriately in the face of steep fall in export prices as clearly seen in the 1980 to 1984 period for Gabon and Nigeria. Secondly, the application of a Wilcoxon Matched-Pairs test reveals that the impact of policy responses to terms of trade shocks in oil exporting countries and agricultural commodity exporting countries of Africa are markedly different. The study, therefore, advocates that African countries should, henceforth, take practical steps to ameliorate the adverse effects of terms of trade shocks by carefully selecting and engaging policy thrusts that suit their particular economic problems and environments.
Introduction
"All that Glitters May Not Be Gold" is the title of the Inter-American Development Bank 2007 Annual Report, partly in reference to the fiscal positions of Latin American countries during the latest boom in commodity prices. This report concludes that the fiscal surpluses observed during this boom period are far from reassuring since they are based on inflated and unsustainable fiscal revenues due to transitory increases in the price of commodities (Kaminsky, 2010) . This concern is not limited to Latin America. Both in academic and policy circles the debate regarding what governments in commodity producer countries should do when their terms of trade improve or deteriorate has intensified. A characteristic common to the commodity-exporting developing countries of Africa is that movement in their terms of trade is a key determinant of macroeconomic performance and has an important impact on real national incomes (Cashin and Pattillo, 2000) . Such terms of trade induced shocks to real incomes in developing countries often necessitate domestic policy responses which differ across countries.
The terms of trade have an especially marked impact on the economies of developing countries. Baxter and Kouparitsas (2000) suggest that terms of trade fluctuations are twice as large in developing countries as in developed countries. The authors attribute this pattern to the heavy reliance of developing countries on commodity exports, whose prices are more volatile than those of manufactured goods. Moreover, because developing countries generally have a high degree of openness to foreign trade, these sharp swings in the terms of trade affect a large share of their economies. Developing countries are also very exposed to terms of trade fluctuations because they have little, if any, leverage over their export prices (Broda, 2004) . World markets dictate the price of the goods they export. By contrast, developed countries and oil exporters can exert a In the policy debate on the causes of the steady deterioration in the Sub-Saharan Africa's export performance since the early 1970's, it has been argued that African governments have handled terms of trade shocks extremely badly and that inability to cope with external shocks has contributed to Africa's debt problems and very low rate of economic growth (Cashin and Pattillo, 2000) . As a result of this mishandling, the gains obtained from positive terms of trade shocks have been small, while real losses from negative shocks have been large. For example, many African governments responded to commodity price booms in the late 1970s by sharply expanding public expenditure for hastily executed, import-intensive public investment programs that they either abandoned or financed with foreign borrowing when revenues subsequently fell because of steep declines in commodity prices. In Nigeria, the gains that should have been made possible by the relatively short-lived but nevertheless immense increase in oil earnings had not, apparently, been realized (Gavin, 1993) .
Other African countries cannot also be said to have realized the full benefits of the huge earnings in their commodity exports. This raises some important questions on the validity of the policy applications to these shocks in Africa which this study seeks to address. How effective are policy responses to terms of trade shocks in Africa? Are the impacts of policy responses to terms of trade shocks in oil exporting countries and agricultural commodity exporting countries of Africa the same? To effectively proffer answers to these questions, this study will attempt quantitative estimation of the impact of the responses to terms of trade shocks on the macroeconomic variables highlighted earlier in the selected African countries.
Policy Responses
Terms of trade is one of the most important relative prices in economics. The ratio of the prices of a country's exports to the prices of its imports defines the net barter terms of trade, which measures the number of units of imports that can be exchanged for a unit of exports. The key determinant of the long-term impact on income of terms of trade changes is the elasticity of substitution in production between labor and the imported intermediate goods in both the non-traded and traded goods sectors (Iscan, Powel and Rebucci, 2009 ). These researchers stress that the elasticity contributes to determining the magnitude of relative price changes and hence the income and substitution effects which in turn determine the responses of aggregate consumption and production to the shocks, and associated reallocation of labor across sectors. In principle, there is very little that economic policy can do to influence the elasticity of substitution in production but they insist that economic policy can interact with this elasticity and indirectly influence the vulnerability of an open economy to fluctuations in the terms of trade. They further maintain that the reallocation of labor across sectors in response to terms of trade shocks, in particular, may be affected by the degree of labor mobility, both national and international, as well as by immigration and tax policies (including on international trade). Thus, labor market rigidities, poor social safety nets, and migration policies are important. Terms of trade shocks modify the international relative prices of exported and imported goods. Small open economies have little or no influence over these international price changes. As a result of terms of trade shocks, domestic prices of exported and imported goods also tend to change, including on the relative price of non-traded goods. That is, relative price changes in international markets pass-through to domestic prices.
Moreover, the source of revenue volatility in most African countries is their dependence on primary commodity exports. These commodities have unstable prices in the world market and always superimpose revenue volatility after boom and burst cycles. For instance, most of Nigeria's revenue volatility can be traced directly to Nigeria's dependence upon oil exports for the bulk of its fiscal revenues. Table 1 shows oil receipts and the fiscal situation in Nigeria, 1970-83 (percentage of GDP) . In most cases, spending becomes more than proportional to revenue windfalls when the political and legal institutions within a nation are weak and contested by strong interest groups (Ezema, 2009) .
There are at least three other important additional channels of transmission of terms of trade shocks as documented by Iscan, Powel and Rebucci (2009) . First, there are effects through asset price changes, which are affected by the degree of international financial market incompleteness and capital mobility. Second, there are important effects through physical capital mobility across sectors. Third there is monetary and exchange rate policy. Responses to terms of trade shocks are packaged in the fiscal, monetary, exchange rate and other regulatory policies of government.
Brief Review of Literature (Theoretical and Empirical)
Various schools of thought have emerged with divergent views on the right policy responses in resolving the problems associated with terms of trade shocks. Dixit (1989) leads the school of thought that believes in the prompt resolution of the "uncertainty problem" as a panacea for addressing the issue of distortions associated with terms of trade shocks. In the real world, nobody knows for certain whether a change in the terms of trade will be persistent or temporary. But Cashin and Pattillo (2000) argue that nobody can assess a country's economic policy without an awareness of the uncertainty that surrounds future movements in her terms of trade. This leads the researchers to suggest a conservative approach to adjusting to a change in the terms of trade. Conservative in this context means two things. First, it means a higher rate of saving than would be appropriate under certainty. Second, it means avoiding irreversible commitments-or commitments that are costly to reverse-when there is substantial uncertainty about future developments.
Some other economists stress expenditure-based responses which are based on a simple rule for consumption known as permanent income hypothesis (Gavin, 1993) . This school argues that if the change in the terms of trade is persistent, it leads to a permanently lower level of income. In this case, the best response is for consumption to decline immediately to the new, lower level of national income; only such a policy maintains a smooth path for consumption while still respecting the lifetime budget constraint. If however, the change in the terms of trade is expected to be transitory, then it does make sense to borrow from abroad to cushion the short-run effects on domestic expenditure. But the production-based responses on the other hand suggest that when it takes time to adjust the production sector, even persistent changes in the terms of trade should, in part, be financed by foreign borrowing (Gavin, 1993) . This school insists that in the real world, moving from one production equilibrium to another takes time and is costly and bearing these costs of adjustment will not be worthwhile if the deterioration in the terms of trade is expected to last for only a very short time.
There are yet others who advocate adjustments based on relative prices which emphasize the fact that changes in the terms of trade have both income and price effects. The price effect stresses that an improvement in the terms of trade makes imported consumption goods less expensive in relation to non-traded goods at any given relative price of exports and non-tradables (Dornbusch, 1983) . This leads to conflicts with the substitution effect; which effect will dominate depends on the degree of substitutability between imported goods and the non-traded consumption goods. The most plausible supposition is that imported and non-traded goods are relatively poor substitutes in most developing economies, so that the case in which the income effects dominate is more prevalent. But other economists believe that true solution to the problems of terms of trade shocks lies in the investment decisions of the economic managers. This school believes that even when there is an improvement in the terms of trade, two investment questions still need to be resolved for the full benefits to be realized (Brock 1988) . First, of the savings generated by an improvement in the terms of trade, how much should be invested abroad and how much should be invested in the domestic capital stock? Second, in what sectors should the investment take place?
The answer to the first question depends on the time horizon because the more frenetic the rate of investment, the more likely that bottlenecks will result in delay and waste and costly mistakes will be made. It is, therefore, recommended that a large share of the savings generated by an improvement in the terms of trade should be diverted into the accumulation of foreign assets which can be used to finance capital accumulation at a more moderate, and presumably less wasteful, pace. For the second question, the school recommends that a substantial share of the real appreciation generated by an improvement in the terms of trade should be invested in the nontradable sector. This will help to meet the increased demand for non-traded goods while the increased export earning takes care of the increased demand for foreign goods. Yet some others have insisted that addressing the Dutch disease problem is the crucial starting point to the positive adjustment of terms of trade shocks (Zafar 2004) .
Empirically, high terms of trade variability are hard facts of life in most open economies. In 1998, the terms of trade of Nigeria declined by 28 percent but bounced back by a spectacular 38 percent from January 2000 through June 2000 (IMF 2000) . These are large fluctuations by any reasonable standard, and they are representative of the exposure of small open economies to large and unpredictable swings in their terms of trade.
Using a sample of 66 developing countries, Bidarkota and Crucini (2000) find that among the top quartile of countries exhibiting the highest terms of trade volatility, the standard deviation of the country terms of trade was an extraordinary 25 percent per year. For the next three quartiles the standard deviations were 16, 12.5 and 8.5 percent respectively. This volatility poses a substantial challenge to government policy in light of the enormous difficulty in predicting shot-and medium-term trends in the terms of trade, as well as the documented ambiguity surrounding the persistency of terms of trade shocks (Cashin et al. 2000) . The terms of trade of Ghana varied on an annual basis, from 1998 to 2000 by 9, -8.7 and -20.3 percent, respectively. It is tempting to classify this volatility as malice of underdevelopment, but even industrialized economies are not immune from large and unpredictable shifts in their terms of trade. The terms of trade of Norway, for example, varied, on an annual basis, from January 1998 through June 2000 by -8, -3 and 11 percent, respectively (IMF, 2000) . The risks induced by terms of trade shocks are therefore of considerable concern for a wide range of economies. There is no country in the world that has not experienced terms of trade shocks at one time or the other. It is policy thrusts among the countries that make most of the difference. Cashin and Pattillo (2000) provided the measurement of the duration, variability and size of terms of trade shocks in most sub-Saharan African countries. The study shows that most oil producing countries in sub-Saharan Africa including Nigeria have large terms of trade shocks (Cashin and Pattilo, 2000) . CIA World Factbook (2006) and Oxford Business School (2007) insist that institutional settings are crucial factors in tackling the problem. Nigeria ranks among the most volatile economies in the world and terms of trade shocks are the major reasons for this unstable nature of the economy (Madavo, Tomlinson, Mills and Addison, 2003) . The terms of trade index defined as the index of export prices divided by an index of import prices shows that Nigeria is first out of 110 countries for the standard deviation of terms of trade in levels, 1960 -2000. If one looks at volatility of the growth rate of the terms of trade index, then Nigeria is ranked 3rd out of a sample of 90 countries for the period 1961-2000. The standard deviation in Nigeria's terms of trade growth rates over that period was 27 percent compared to the sample median of only 10 percent.
In general, those countries with high terms of trade volatility tend to also display high real exchange rate volatility. The real exchange rate is defined as the exchange rate in US $ per Naira, adjusted by the ratio of Nigerian to trading partner inflation. With a sample of 87 countries, 31 displayed high terms of trade volatility over the period 1980-94. Of these, 25 had high real exchange rate volatility. The outcome depends upon whether fiscal expenditures are pro-cyclical or counter-cyclical with regard to revenues.
A cross-country analysis shows that real exchange rate uncertainty affects the profitability of investments through price channel and through the cost of borrowing. Bleaney and Greenaway (2001) and Serven (2002) use cross-country panel data and find that investment is reduced by real exchange rate instability. Risk-averse investors, in agriculture, manufacturing or services will hesitate to invest until they can be assured of strong profits. Second, volatility affects the ranking of investments: if the exchange rate is likely to depreciate, then a low ranked project in cocoa exports might become more profitable than a high ranked manufacturing enterprise that relies heavily on imported materials. Risk-averse investors thus tend to defer their decisions until more information is available, the uncertainty is reduced or they gain access to some form of insurance (risk diversification). Access to financial markets, both domestic and international, is crucial for the latter. Hence, as documented by Serven (2002) , the adverse impact of real exchange rate uncertainty is stronger for economies with less developed financial systems.
Despite the common dependence of sub-Saharan economies on commodity exports, the typical duration of terms of trade shocks varies from country to country. What accounts for this? The results of an empirical analysis (Cashin and Pattillo, 2000) reveal that terms of trade shocks tend to last longer (with everything else held constant) for countries:  with large shares of petroleum imports in total imports (because petroleum price shocks tend to be long lived);  with small shares of non-fuel commodity exports in total exports (because many non-fuel exports are agricultural commodities, which tend to be subject to short-lived, weather-related supply shocks);  countries whose exports are highly concentrated in commodities subject to long-lived price shocks.
For instance, oil-exporting counties will typically experience long lived shocks to their terms of trade, because oil is subject to long-lived price shocks.
In most oil states in Africa, the government is even more dependent on oil revenue than the overall economy (Ezema, 2009 ). This can create fiscal problems since government spending typically is not as volatile as oil revenue. The army, police, judiciary and health service all need to be paid when oil prices are low. Government employees are typically paid fixed salaries, not a salary linked to the price of oil. Government investment in roads, ports and other infrastructure can be reduced when government revenues fall, but such pro-cyclical adjustment in capital spending tends to augment the downturn associated with an oil price shock. In more technical terms, there is a mismatch between an 'oil' state's highly volatile revenue stream from oil, and its need to cover the stable fixed costs associated with operating a government. Daniel (2001) maintains that there are lots of ways of trying to manage this mismatch. The government can build up fiscal reserves in good times, though in practice this can be hard because it requires resisting democratic pressure to spend fiscal reserves prematurely. The government can borrow to sustain spending in bad times. The government could engage in various hedging strategies -long term sales contracts, forward sales -that would limit the volatility in its oil revenues. The government could, in theory, index government salaries to the price of oil. Letting the exchange rate float also helps the government manage this mismatch. While there exist a wide variety of responses to economic shocks and several positive ways to manage volatility, many developing countries, particularly in Africa, have handled commodity-related shocks poorly-by printing money and fuelling inflation; over borrowing from commercial banks and multilateral institutions, and leading to spiraling debt; or failing to diversify the export base (IMF, 2003) . Agenor et al (2000) found evidences suggesting that terms of trade shocks can entail an asymmetric response in savings, as a result, for instance, of the existence of borrowing constraints on world financial markets. Citing the experience of the past few years, they suggest that households (and governments) from poor countries may be able to deposit their windfall savings on the international capital market in good times, but that they may be unable to borrow as much as they would like in bad times because of collateral problems or a (perceived) high risk of default (World Bank, 1999) .
Using a group of 29 non-oil exporters of sub-Saharan African countries over the period 1980 -1996 , Agenor (2003 tried to re-enforce the evidences suggesting that terms of trade shocks have an asymmetric effect on private savings. It was found that primary commodities account on average for about three-fourths of total exports in most of them, and the share of commodities in some countries' exports exceeds 90% (World Bank, 2000) . It was also found that access to world capital markets by many of these countries (which, to begin with, are relatively closed financially) tends to be asymmetric; it is often in ''good times'' (periods characterized in particular by high commodity prices and improvements in the terms of trade) that private capital tends to flow to low-income countries.
Agenor (2005) extended the study of the asymmetric effects of terms of trade shocks on savings (both public and private) to oil-exporting countries. Using the 1998 slump in commodity prices as a reference, he stressed that although the real income effect on primary commodity exporters was moderate (of the order of _0.5% of GDP), and net importers of oil and primary commodities actually registered a gain overall, oil exporters registered a negative real income effect of the order of _6.3% of GDP (World Bank, 2000) . Because oil exports account for almost all of government revenues in oil-exporting countries, the public sector bore the brunt of adjustment. The ability of each country to smooth public consumption in response to the revenue shortfall was, however, limited by their ability to draw down their official reserves and to borrow, both domestically and abroad. In many cases, constraints on domestic finance and lack of access to international capital markets actually prevented governments from successfully smoothing the impact of the oil price cycle, and economic performance deteriorated. few years differed significantly across oil exporters, most countries increased their aggregate saving rates during the rise in oil prices in 1996-1997 (compared with 1993-1995) and reduced them during the 1998 slump. In addition, the savings response was found to be asymmetric: on average, saving rates rose by less than half of the real income gain during the 1996-1997 boom but fell by the full amount of the decline in real incomes during the 1998 collapse in prices. As emphasized by Deaton (1992) , among others, this asymmetry can create an incentive for precautionary saving, because in the case of a negative shock consumption can be smoothed only by running down previously accumulated assets. Broda and Tille (2003) observe the output effects of a 10 percent decline in export prices in seventy-five developing countries with differing exchange rate regimes. They find that two years after the price decline, real GDP is almost unaffected in countries with a flexible exchange rate, while it drops by about 2 percent in countries with a fixed exchange rate. These results provide strong support for the theory that a flexible exchange rate can help to insulate an economy against fluctuations in export and import prices. In a separate demonstration of the importance of the exchange rate regime, they narrowed their focus to two countries with fixed rate regimes, Ecuador and Argentina, to show how forcefully changes in the terms of trade will drive economic activity when the buffer of a flexible exchange rate is absent. Ecuador benefited from higher export prices after adopting the dollar as its currency in 2000, while Argentina faced sharp falls in export prices during 1998 and 1999. The calculations of Broda and Tille (2003) indicate that the contrary movements in the terms of trade experienced by these countries contributed heavily to divergent output performances. They also went ahead to provide an extensive survey to show that terms of trade, debt, growth, and risk are strongly linked in developing countries. Terms of trade shocks have also been closely linked to changes in capital flows by Caballero and Panageas (2003) , and Calvo, Izquierdo, and Mejia (2004) , who find that negative terms of trade shocks increase the likelihood of a sudden stop in capital inflows and large interest rate upswings. This evidence is consistent with the findings of Broda (2004) who observe that most crises are preceded by negative terms of trade shocks that caused substantial economic fluctuations and disruption to output growth.
Based on both the theoretical and empirical literature provide above, there is the need to measure and compare the effects of policy responses to terms of trade shocks in the selected African countries on macroeconomic performance by selecting quantifiable indicators of the economic impacts of these adjustments. Changes in import intensity, economic compression, export promotion and external debts provide good measures of such impacts. This study will attempt not only to quantify and measure these indicators but also to compare them in oil exporting countries with those of the primary commodity exporting countries of Africa.
Methodology
Two different models are adopted in this study to test economic relationships. The first tries to quantify and measure the four indicators; changes in import intensity, economic compression, export promotion and external debts for the various countries during the period 1970 to 2009. The second on the other hand attempts to make a quantitative comparison of the impacts of these responses on agricultural commodity exporting countries of Africa as against oil exporting countries. But before these models are highlighted, the first step is to start with the stationarity tests which were conducted using Dickey-Fuller and augmented Dickey-Fuller tests to detect stochastic trend. Dickey-Fuller is a test for a unit root in a time series sample or a test to determine whether a time series is stationary or, specifically, whether the null hypothesis of a unit root can be rejected.
The Dickey-Fuller test results confirmed stationarity hence stationarity tests were accepted because both the necessary and sufficient conditions for their significance were duly satisfied at between 1% and 5% critical levels. It was also found that more than two of the explanatory variables fell in the same order with the dependent variables (see table 2). Apart from the above tests, co-integration analysis/test was employed to bring the short-run dynamic specification relationship to their long-run specification. Over-parametization test was conducted at the first differencing since all the variables are stationary at the first order before the actual analyses.
Model one
The first model adopted a method developed in the early 1990s by World Bank researchers (McCarthy, Neary, and Zanalda) to measure the balance of payments response to external shocks in small open economies. The method draws from important literatures on the theory of distortions, and welfare. The researchers tried to understand country reactions in a policy making context by assessing the extent to which countries respond to terms of trade shocks. This method is anchored on the view that current shocks cannot be identified as either persistent or temporary (McCarthy, Neary, and Zanalda, 1994) .It is very effective in analyzing Dutch disease societies. Quantitative methodology is applied to decompose policy responses to terms of trade shocks into four performance indicators: import intensity, economic compression, export promotion and external debt changes (a residual item). In very useful papers, Chami (1999) and Zafar (2004) extended the methodology to Oman and Gabon respectively, two prominent oil-exporting countries, and reached a variety of interesting conclusions on the role of countercyclical fiscal policy in shielding those economies from adverse shocks.
The first task of the model is to measure the terms of trade shocks for the various countries (McCarthy, Neary, and Zanalda, 1994 (Madavo et al, 2003) . Therefore, the benchmark used for measuring high terms of trade shocks in this study is any estimated absolute value that is greater than 0.4 percent per annum.
The first indicator is import intensity (MSUB) which measures the change in imports due to changes in import elasticity, assuming no changes in the growth rate. The variables are presented in the following equations:
MSUB t = MH t -MA t t = (1970 -2009) e MH t = M t-1 (1+EL t (GDPGR t )) = hypothetical value of imports at time t if EL is constant f MA t =M t-1 (1+ GRVM t ) = value of imports at time t if price doesn't change h
Adding together f and g:
MSUB t = M t-1 (EL (GDPGR t -GRVM t )) i
where Log V = a+b Log GDP b=El=the import elasticity to GDP expected at time t V t = Countrys import volume index at time t GDPGR t = (GDP t -GDP t-1 ) /GDP t-1 = growth rate of countrys GDP
Technological change is particularly captured by changes in the elasticity over time. If import intensification takes place, it means that a country's imports are higher than expected, and therefore, MSUB t will be negative.
The next indicator is economic compression (ECOM) which measures the effect on imports due to a slowdown in the economic growth rate, that is, the change in imports at time t due to the compression of the economy. It is computed on the assumption that the elasticity of imports with respect to GDP does not change. The variables used are highlighted in the following equations:
ECOM t = MVT t -MH t t = (1970 to 2009) j MVT t = M t-1 (1+EL t (GDPT t )) k MH t = M t-1 (1+EL t (GDPGR t )) = hypothetical value of imports at time t if EL is constant l
Substituting k and l in j:
ECOM t = M t-1 (EL t (GDPT t -GDPGR t )) m
Where Log GDP=a+b t b=GDPT t = expected trend growth rate in GDP at time t, based on the 10 years.
Log V = a + b Log GDP b = EL When economic compression takes place, ECOM t assume positive values. Note that ECOM t is a measure of the effect of change in the growth rate alone (i.e. does not include the effect of change in elasticity).
Finally, the last indicator which is export promotion (EPR) is estimated by comparing the growth in a country's exports by volume with world export growth. In order to have quantitative evidence on the development of the non-oil sector, Nigeria's non-oil export growth is to be compared with world export growth, with the difference suggesting the extent of diversification. In this way, it provides a good assessment of export promotion by comparing the country's export promotion to world exports. The variables are presented in the following equations:
EPR t = EA t -EH t t = (1970 to 2009) n EA t =E t-1 (1+GRVE t ) = the value of exports at time t, at the price prevailing at time t-1 p EH t =E t-1 (1 + GRXVW t ) = the value of exports at determined by changes in the volume of world exports r Substituting p and r in n:
Where GRVE t = (VE t -VE t-1 )/VE t-1 =growth rate of Nigeria's export volume from time t-I to t VE t = E t /PE t = volume of merchandise exports GRXVW t = (XVW t -XVW t-1 )/XVW t-1 =growth rate of world export volume from time t-I to t XVW t =Volume of world exports at time t A positive EPR t indicates that the country increased its share of world exports. This result might be interpreted as the consequence of an export promotion policy. However, EPRt is strongly dependent on changes in international conditions which are independent of domestic policies. Note also that the fourth indicator which is external debt changes or borrowing is a residual item.
Model Two
This model intends to quantitatively make a comparison of the results calculated in model one among the countries. It specifically seeks to find out if the impact of policy responses to terms of trade shocks in oil exporting countries and agricultural commodity exporting countries of Africa are markedly different. This test is conducted using a Wilcoxon Matched-Pairs Test (Signed Rank Test) which is a very important technique used to determine both direction and magnitude especially when the issue involves comparison as in 'before' and 'after', just like the current study which is dealing on terms of trade shocks during economic booms and bursts. The technique is good in testing means (averages). There is a marked difference if the calculated Wilcoxon absolute value is not significant (i.e. if the calculated Wilcoxon value is lower than the critical value) and vice versa.
The data required for the estimation of the two models relate to GDP growth in percentage, real exchange rate index, LIBOR rate, major export prices (e.g oil prices in $/barrel for Nigeria and cocoa prices in $/tonne for Cote d Ivoire), merchandise exports in billion $ and merchandise imports in billion $. These data are sourced from the IMF, World Bank and Central Bank of Nigeria.
Selection of the Countries
The major difficulty encountered during the study was the non-availability of relevant data for some African countries forcing the researcher to limit the number of countries to twelve. Nevertheless, the choice of the twelve African countries selected for the study is analytically interesting for several reasons. Firstly, care has been taken to ensure that all the regions of the entire African continent are represented. In the West, Nigeria, Ghana and Cote d'Ivoire were selected. East Africa is represented by Kenya, Malawi and Ethiopia while Central Africa has Gabon and Equatorial Guinea. In the South, the researcher chose Botswana and Zambia while Egypt and Sudan represent the North.
Secondly, each of the countries had suffered severe terms of trade shocks in the past which policymakers found increasingly difficult to tackle. In fact, Cashin and Pattillo (2000) , were able to show that Nigeria along with few other African countries such as Kenya, Gabon and Cote d'Ivoire have the longest duration of terms of trade shocks. For some of the other countries, the duration of the shocks is not as long as that of Nigeria but the largeness of their shocks ranks high.
Thirdly, the mainstay of each economy is concentrated on the earning of a particular export commodity. These countries can be grouped based on their major export commodities namely:  Oil exporting countries comprising Nigeria, Gabon, Sudan, Egypt, and Equatorial Guinea.  Non-oil mineral resources exporting countries comprising Botswana and Zambia, which export diamond and copper respectively.

Agricultural commodity exporting countries as shown in table 3.
This grouping is important since some researchers argue that the same policy responses may create different impacts between an oil exporting country and an agricultural commodity exporting country.
It is important to conclude this section by emphasizing the fact that the share of the major export commodities to total exports for various countries differs. For instance, oil contributes roughly 90 percent of Nigeria's total exports while its contribution for Gabon is between 70 to 80 percent. Likewise, cocoa represents about 70 percent of total exports for Cote d'Ivoire while tobacco contributes only 54 percent of the total exports for Malawi. But the chosen products make the singular major contribution to total exports than any other export product in that country. Oil which contributes only about 30 percent of total exports in Egypt is still chosen as the country' s major export commodity because no other product contributes up to that amount. Table 4 gives the percentage share of major export commodities for the twelve countries.
Data Analyses and Presentation of Findings
For the first model, the result of the test shows that for the five oil exporting countries, adverse terms of trade shocks averaged 3.62% per annum for 25 years, 2.97% per annum for 20 years, 2.15% per annum for 30 years, 1.38% per annum for 15 years and 0.83% per annum for 25 years for Gabon, Nigeria, Sudan, Egypt and Equatorial Guinea respectively. This is out of the 40 years under consideration for each country. The remaining number of years recorded favorable terms of trade shocks for the countries. Worthy of note is the peak level adverse terms of trade shocks for Gabon and Nigeria which were as high as 31.6% and 28.8% respectively for the period 1980 to 1984 and that of Sudan for the period 1985 to 1989 which was 17.9%. The average adverse terms of trade shocks for the three countries within those peak periods were 6.32% per annum, 5.76% per annum and 2.15% per annum respectively. Note also that Egypt had adverse terms of trade shocks for only a period of 15 years.
For the agricultural commodity exporting countries, adverse terms of trade shocks averaged 1.15% per annum for 20 years, 1.12% per annum for 25 years, 1.87% per annum for 20 years, 1.28% per annum for 25 years and 1.52% per annum for 30 years for Cote d'Ivoire, Ghana, Kenya, Ethiopia and Malawi respectively. The remaining number of years out of the 40 years under consideration recorded favorable terms of trade shocks for the countries.
The result of the non-oil mineral resources exporting countries is very interesting because Botswana is the only country that recorded average adverse terms of trade shocks of 0.38% in only two periods of 10 years. However, Zambia recorded average adverse terms of trade shocks of 1.16% per annum over a period of 20 years out of the 40 years being considered.
From the estimate results analyzed, it is evident that all the countries except Botswana recorded adverse average terms of trade shocks higher than 0.4% per annum for the periods the shocks lasted. As documented by the World Bank, the fastest growing countries of the world lose only 0.4 percent of their GDP per annum due to terms of trade shocks (Madavo et al 2003) .Therefore, the bench mark for measuring high terms of trade shocks in this study is any estimated absolute value that is greater than 0.4 percent per annum. Therefore the study confirms that adverse terms of trade shocks are high in Africa.
Estimated coefficients for changes in import intensity among the oil exporting countries mostly show unfavorable values during and after oil price collapses. Estimate result shows that unfavorable changes in import intensity averaged 2.11% per annum for 25 years, 2.46% per annum for 25 years, 2.17% per annum for 25 years, 1.38% per annum for 15 years and 2.49% per annum for 20 years for Gabon, Nigeria, Sudan, Egypt and Equatorial Guinea respectively. The remaining number of years out of the 40 years considered for each country shows favorable changes in import intensity. Even when the oil prices collapsed, import intensity in Gabon and Nigeria failed to adjust downward, cumulatively adding to unfavorable values of 12.56% and 10.80% respectively in the period 1980 to 1984. Economic compression and non-oil export promotion also experienced only minor changes, accounting for less than 1% of GDP in each case. This means that there was no macroeconomic adjustment for both countries during this period. Therefore wrong policy choices and sometimes total lack of policy adjustments and of implementations make it impossible to adequately address the problems associated with terms of trade shocks in Africa. For the agricultural commodity exporting countries, unfavorable changes in import intensity averaged 1.5% per annum for 25 years, 1.53% per annum for 20 years, For the second model, the result of the test shows that only three countries have Wilcoxon absolute values that are significant at varying confidence levels. The value for Botswana (2.46**) is significant at 99% confidence level (**) while that of Gabon (1.76*) is significant at 95% confidence level (*). The Wilcoxon test for Zambia (1.74+) also has a value significant at 90% confidence level (+). On the other hand, the values for the remaining nine countries are low and insignificant. This means that the impact of policy responses to terms of trade shocks in oil exporting countries and agricultural commodity exporting countries of Africa are markedly different.
Policy Recommendations
Based on the findings of the study, some policies that would help African countries in achieving the overall objective of reducing terms of trade shocks are highlighted:  Long-run export diversification leading to less terms of trade volatility should be considered as a policy option aimed at private sector productivity growth. One of the reasons for the extreme terms of trade shocks among most African countries is the very concentrated nature of their exports relative to their well diversified imports. They can, however, reduce aggregate terms of trade volatility by changing the composition of exports.
Researchers have already established that export diversification is facilitated by low trade barriers, avoidance of real exchange rate over-valuation and real exchange rate volatility, foreign direct investment, better education and improved institutional quality. Many countries have successfully diversified output and exports, some of them quite rapidly. Indonesia was able to reduce its oil share of exports and cut terms of trade volatility by half within a single decade. African countries should strive to make transition from primary product exports towards more knowledge based exports. Sustained high manufacturing growth rates for exports are possible. For example, between 1986 and 2000, EL Salvador, Madagascar, Nicaragua and the Philippines all achieved real growth rates of 15 percent per annum or higher for exported manufactures (Madavo et al 2003) . There is no reason why natural resource based activities cannot become knowledge industries.  The effects of the Dutch disease can be ameliorated by restraining government spending and by building up net foreign assets to help balance the booming inflows from oil exports. There are several ways to achieve this: build up foreign exchange assets, invest abroad, or repay external debts at faster pace. Until foreign assets reach an adequate level, all revenue windfalls must be saved while shortfalls must be met by expenditure reductions.  New policy consensus and stronger institutions of government are advocated in order to ensure greater commitments. Stabilization funds do not work unless they are embedded in a political system that is predisposed to fiscal discipline and endowed with a system of checks and balances that facilitate transparency and accountability. Discipline is difficult to maintain in the face of a rising pool of funds. Total reform of some governmental institutions must, therefore, be undertaken.  Finally, African countries can curtail oil price shocks by gradually exchanging some of their oil reserves for financial assets. The money earned from the sale of oil and gas reserves could be invested in a diversified financial portfolio that will generate income overtime. This would generate revenue streams for the governments that are considerably less volatile than oil revenues. Such an idea is not as radical as it may seem. The World Bank records that in 1989, the Nigerian government sold a partial share of its equity in one of its oil joint venture companies for $ 2billion. Again in 1993, it sold another portion of its equity for $ 500million (Madavo et al 2003) . There is no reason why more could not be sold, if there is enough political power supporting such a move. It should, however, be noted that countries have their peculiarities. The researcher advocates that each African country should take a critical look at its peculiar problems before selecting from the pool of policy options.
Conclusion
The study has successfully decomposed critical performance indicators of policy responses to terms of trade shocks in twelve carefully selected African countries into: changes in import intensity, economic compression, export promotion and external debt. The application of the McCathy, Neary and Zanalda (1994) method confirms that adverse terms of trade shocks are not only high in Africa but that policy indicators refuse to adjust appropriately in the face of steep fall in export prices as clearly seen in the 1980 to 1984 period for Gabon and Nigeria. The attendant implication is stunted growth and absence of economic stabilization for the countries. The few exceptions in the study, notably Botswana and to some extent, Egypt, are known among other things, to have engaged prudent economic policies in the past aimed at diversifying their export and manufacturing bases.
Secondly, the application of a Wilcoxon Matched-Pairs test reveals that the impact of policy responses to terms of trade shocks in oil exporting countries and agricultural commodity exporting countries of Africa are markedly different. The study, therefore, advocates that African countries should, henceforth, take practical steps to ameliorate the adverse effects of terms of trade shocks by carefully selecting and engaging policy thrusts that suit their particular economic problems and environments. 
